Spontaneous and ligand-induced trafficking of CXC-chemokine receptor 4.
A chimeric protein consisting of CXC-chemokine receptor 4 (CXCR4) and the green fluorescent protein (GFP) was used for studying receptor localization and trafficking in real time in stably transduced HeLa, U-937, CEM, and NIH/3T3 cells. CXCR4-GFP was fully active as a co-receptor in mediating human immunodeficiency virus (HIV) entry. Both CXCR4 and CXCR4-GFP were found to undergo significant spontaneous endocytosis. Only 51.5 +/- 7.8% of receptor molecules were found on the plasma membrane in CD4-positive cells, 43.9 +/- 8.5% were found in CD4-negative HeLa cells, 75.6 +/- 9.7% were found in U-937 cells, 72.5 +/- 7.9 were found in CEM cells, and almost none were found in in NIH/3T3 cells. Stromal cell-derived factor-1alpha induced rapid endocytosis of cell surface receptor molecules. A significant part of CXCR4 was targeted to lysosomes upon binding of the ligands, and recycling of internalized CXCR4 was not efficient. Only about 30% of receptor molecules recycled back to the cell surface in HeLa cells, 5% recycled in U937, and 10% recycled in CEM cells, suggesting that the protective effect of chemokines against HIV infection can be attributed not only to competition for binding but also to depletion of the co-receptor molecules from the cell surface. Envelope glycoprotein gp120 of syncytia-inducing/lymphocyte tropic HIV-1 strains induced rapid internalization of CXCR4 in both CD4-negative and CD4-positive cells, suggesting that gp120 is a high affinity ligand of CXCR4.